Methods of feeding of some macrothricids (Cladocera, Macrothricidae). [Translation from: Informatsionnyi Byulleten Biologiya Vnutrennikh Vod 16, 29-34, 1973.] by Sergeev, V.N.
FBA Translation (New Series) No.58 
SERGEEV, V.N. (1973) 
Methods of feeding of some macrothricids (Cladocera, Macrothricidae.) 
Inf.Byull.Biol.vnutr.Vod, N0.16, 29-34. 
Translated by J.E.M.Horne. 
The feeding methods of macrothricids was investigated in three 
species — Ophryoxus gracilis G.O. Sars, Ilyocryptus sordidus (Lievin) 
and Lathonura rectirostris O.F.Muller. The procuring of food in those 
species follows two methods: filtration of dispersed particles or 
scraping off and collecting food from the surface of the substrate. When 
collecting food by scraping off is the sole method of feeding (as in 
Lathonura rectirostris), movement along the substrate and feeding are 
combined so intimately that they appear as parts of one and the same 
mechanism. 
Mechanism of filter-feeding. The feeding of I.sordidus and O. gracilis 
is accomplished by means of the action of a pumping system, constructed in 
both species on the same principle. Along both sides of the body, between 
the leaf-like exopodites of the III - V pairs of limbs are situated the 
pumping chambers (see fig., E, pc). Each pair pf pumping chambers 
is united to a central cavity - the filtration chamber (see fig., E, fc) 
with the help of narrow canals or medial slits (see Fig., E, ms). The 
pumping chambers generate a current of water, carrying food and oxygen 
(see Fig., A, a, b; D; E, a, b) and deliver water to the filtration 
chamber (see Fig., E, arrows). The sucking-in of water proceeds 
periodically on account of the fall of pressure in the cavities of the 
suction chambers each time with the removal laterally of the exopodites 
of the III - V pairs of limbs. The exopodites form the lateral walls 
of the suction chambers. In the filtration chambers (see Fig., E, fc) 
the water enters by the abdominal side (see Fig., D, b; E; A, b) and 
partly through the medial slits (see Fig., E, ms). 
On an actively-filtering animal it is evident that in the cavity 
of the shell the fluid is sucked in by two main streams. The anterior, 
less intensive (see fig., A, a; D, a) current enters behind the 
head and is driven between the rows of limbs and the walls of the shell 
(see fig., E, a). In O. gracilis this current flows around the epipodites 
(gills) of the first three pairs of limbs (see fig., 5, epl, ep 2-3). 
The main transporting and respiratory stream enters the cavity of the 
shell approximately in the middle part of the ventral aperture 
(see fig., A, b; D, b) in the region of the first pair of suction chambers, 
lying between the exopodites of the III and IV pairs of limbs. The 
walls of the filtration chamber are constructed from the setae of the 
gnathobases of the III - V pairs of limbs (see fig., 5, fs2-fs5; B, fs; 
E; *, fs). In both species the armature of the gnathobases 
of the V pair closes the filtration chamber from behind, the setae of the 
III pair, from the front. The hind part of the sucking-in mechanism is 
closed by the plates of the limbs of the VI pair (see fig., 5,6 ), which 
do not carry filtering setae, but fulfil the role of valves. 
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With the removal of the exopodites of the IV and V pairs of limbs 
laterally the plates of the VI pair interlock, preventing the sucking-
in of water into the filtration chamber through the caudal aperture. 
In the moment of filtration the distal parts of the exopodites of the 
limbs (see fig., E, se), taking part in the formation of the walls of the 
filtration chamber, interlock, shutting off the exit of water from 
the ventral side. The main mass of water flows through the filtering 
combs of the gnathobases, consisting of individual setae (see fig., B, E, 
*, fs). These filtration setae form a solid wall (the filtering surface -
see fig., B). The suspended matter is left on the filtration setae. The 
filtered water goes out of the shell cavity through the caudal aperture. 
(see fig., A, D, c). With the movement of the limbs the filtration 
setae, directed towards the ventral surface of the trunk and orally, 
move particles of the filtrate, accumulating in the food channel (see 
fig., E, f), to the mouth aperture. It is possible, in addition, 
they clean the filtering combs before the standing (?) of the limbs. 
Mechanism of feeding by means of scraping-off 
In contrast to I.sordidus the limbs of 0.gracilis are furnished with 
structures, making it possible to obtain food by collecting or scraping-
off. The setae-scrapers, serving for this purpose, are arranged on the 
endopodites of the II (see fig., r, sg) and IV pairs of limbs. The mechanism 
of feeding by this method is described in more detail in a separate work 
(Sergeev, 1970). 
For L.rectirostris is characteristic the simplification of all complex 
limbs, in connection with the loss of the filtration method of feeding; the 
partially reduced exopodites of the III - V and the gnathobases of the 
IV and V pairs of limbs are structures forming in the two other species 
the walls of the suction and filtration chambers. The second trunk limbs 
of L.rectirostris are the main and only instrument for transporting food 
from the place where it was collected (the surface of the substrate) 
to the food canal (see fig., 3). In connection with that the remaining 
limbs III-V fulfil only auxiliary functions in feeding and movement, 
the food canal is shortened and begins only at the base of the III pair. 
- The complex structure of the II limbs, operating as a single system for 
the transporting of particles to the food canal and along it to the mouth aperture, 
consists of several series of differently constructed and differently 
orientated setae (see fig., 3,tl, sg, s2, fs). The external part of 
the endopodite - the telopodite (see fig., 3, tl) carries three longer 
setae-scrapers, used for raking up loose material and transporting it 
medially. With their participation are collected particles, occurring 
on the very edge of the valves. The shorter setae-scrapers (see fig. 3, sg) 
situated medially, in a definite phase of movement of the limbs, slide 
along the surface of the substrate, collecting particles and lumps, 
scraping off attached algae. The collected mass is accumulated between 
the limbs, where it is found in the sphere of movement of the setae, 
situated more proximally (see fig. 3, s 2). The subsequent problem 
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consists of the transportation of the collected food in the 
ventral (food) canal. With the bending of the limbs the terminal 
parts of the gnathobases (see fig., 3, g) and their armament (see fig., 3, fs) 
are displaced below upwards to the abdominal surface of the trunk. The 
setae of the gnathobases slide along the food canal forward, carrying 
behind them the food. The armament of the endopodites of the III and IV 
pairs of limbs is adapted for manipulations with the food by the 
throwing out of unsuitable particles. 
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Structure of body and limbs of female Ophryoxus gracilis, 
Ilyocryptus sordidus and Lathonura rectirostris. 
A. Direction of the currents of water through the shell 
of O. gracilis, a - anterior respiratory current., 
b - main transporting and respiratory current, 
c - outgoing current. 1-6 - serial numbers of limbs of I - VI 
pairs. 
5. Complex limbs of O.gracilis, side view. 
ep1-ep6 - epipodites (gills) of I-VI pairs of limbs; 
fs2-fs5 - filtration setae of gnathobases of II-V pairs of limbs. 
Showing the assembly of limbs of one side of the body. 
B. Longitudinal section (with preparation) of gnathobases of III and IV 
limbs (3, 4) - structure of part of the lateral wall of the 
filtration chamber of O.gracilis. Distal part of the gnathobase 
of the IV (4) limb and distal parts of the setae of the III (3) limb not 
lying flat cut. fs- filtration setae, g - gnathobase. 
II trunk limbs of L. rectirostris, inside view. 
e - exopodite; tl - telopodie; s'2 - transportation setae of endopodite. 
Remainder as for r and *. 
Structure of the distal section of the gnathobase of III limbs of 
I. sordidus. Symbols as for A. 
E. Transverse section of the body of I. sordidus (prepared) 
f - food canal; c - wall of shell; fc - cavity of filtration chamber; 
ms - medial slit; rs - pumping chambers; se - setae of the 
exopodite of the IV limbs; p - postabdomen; fs - filtration setae 
of gnathobase of V limbs. 
Remainder as for A. 
D. Direction of the currents of water 
through the shell of I. sordidus. 
Symbols as for A. 
Limb of II pair of O. gracilis, inside view. 
sg - setae-scrapers of the endopodite. 
tl - telopodite (external section of the endopodite) 
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